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(54) Device and process for controlling the motor drives of textile machines 



(57) A device and a process for controlling the 
motor drives (121) of textile machines, comprising at 
least one •encoder" (101), capable of controlling the 
number of revolutions of each motor (121), and at least 
one central electronic unit (111) processing the data 
originating from all the motor drives (121), based on an 
application program containing the synchronizing data 
between the individual motors (121) and the technolog- 
ical operating parameters of the textile machine. 
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Description 

[0001] This invention refer to a device and a proc- 
ess for controlling the motor drives of textile machines. 
[0002] In a textile machine, such as for instance a 
fly frame or a continuous ring frame, it is presently com- 
mon to subdivide the mechanical controls of the 
machine's working organs and to apply individual motor 
drives, for instance by using some "brushless" or asyn- 
chronous motors; these motor drives are controlled by 
their own systems ("inverters"), whose purpose is to 
ensure that every working organ of the textile machine 
follows their rules of motion, based on certain produc- 
tion parameters (such as for instance the count and the 
twists per inch of the yarn to be produced) set up on an 
application program loaded on a central computer, 
which takes care of synchronizing the individual motor 
drives. 

[0003] The synchronization between the individual 
motor drives and the method for maintaining the syn- 
chronization of the working organs within certain toler- 
ance limits acceptable for operating the machine have 
recently formed the object of studies in the branch, 
which have engendered the production of specific 
processing equipment and application programs, with 
the inevitable consequence of appreciably adding to the 
costs of designing, producing and operating textile 
machines. 

[0004] A further designing effort has led to create 
systems and processes capable of controlling the oper- 
ation of electronically guided textile machines, based on 
the working parameters of the machines themselves; in 
the specific case, some methods for synchronizing and 
controlling the motor drives of fly frames are known, 
where the tension of the stubbing in its aerial path is due 
to an abnormal behavior of the twisting flyer through 
which it passes before being laid down on the spool by 
the flyer's compressor, and certain systems synchroniz- 
ing and controlling the motor drives of continuous ring 
frames, where the speed of motion of the ring carrier 
and the speed of the spools are proportional to the 
geometry of the yarn's "balloon". 

[0005] The traditional control systems comprise 
"closed loop" systems including a number of sensors 
placed on the machine's working organs (for example, 
for the monitoring of the revolutions of the spools on a 
continuous fly frame), capable of transmitting the signal 
needed to correct the nominal revolutions of each motor 
drive to a processor; alternatively, the motor drives of 
textile machines employ some control systems of a 
"mast er/slave" type, w here a reference signal is used to 
control the revolutions of all the textile machine's motor 
drives. 

[0006] However, such control processes are only 
based on a single reference signal, sensed by a special 
working organ of the textile machine; consequently, in 
case of a failure or a malfunction of an organ providing 
the reference signal, the machine operates without 



observing the production parameters set up in the appli- 
cation management program for the motor drives, 
despite maintaining a synchronization between this ref- 
erence organ and the remaining working organs of the 

5 overall textile machine. 

[0007] The purpose of this invention is therefore to 
overcome the mentioned drawbacks, and in particular to 
offer a device and a process for controlling the motor 
drives of textile machines, so as to ensure their safety 

io and reliability, while not requiring the use of particularly 
complex or overly expensive technologies with respect 
to those of the known art, in relation to the available 
advantages. 

[0008] In particular, a further purpose of this inven- 
ts tion is to offer a device and a process for controlling the 
motor drives of continuous ring frames and fly frames, 
capable of reducing their manufacturing and operating 
costs with respect to those of similar machines of a tra- 
ditional design. 

20 [0009] These and other purposes are achieved by a 
device for controlling the motor drives of textile 
machines and a process according to the claims 1 and 
2, respectively, which are being referred to for brevity. 
[001 0] In an advantageous manner, the use of the 

25 process according to this invention automatically elimi- 
nates the loss of time due to the stoppage of the spools 
or of the drawing cylinders, because of failures or mal- 
functions during the textile spinning, winding or other 
phases, with respect to those of the known technolo- 

30 gies. 

[0011] This consequently generates a greater pro- 
ductivity of yarn spinning with respect to that of the 
known art, because of the complete automation of the 
control process and of the relative spinning, winding 

35 and other systems; finally the manufacturing and oper- 
ating costs during the production of the yarn are rela- 
tively moderate with respect to those of the known art, in 
relation to the advantages thus obtained. 
[0012] Further purposes and advantages of this 

40 invention will become evident from the description and 
the attached drawings to follow, supplied for purely 
explanatory and non-limiting purposes, in which: 

Figure 1 shows a simplified ground view of the cyl- 
45 inder assembly of a textile machine comprising a 
device for controlling its motor drives according to 
this invention, 

Figure 2 shows a block diagram of the controlling 
process according to the invention. 

so 

[0 01 3 ] With particular reference to Fi gure 1 , C indi- 

cates a cylinder assembly of a spinning machine (con- 
tinuous ring frame), in which a pair of primary actuators 
C1, controlled by their relative actuators, controls a 

55 motor drive on each side of the frame, while a pair of 
secondary and tertiary actuators C23, v/hich derive 
their motion from a single "brushless" type motor, con- 
trol a further motor drive of the textile machine. 
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[0014] As is known, the cylinder system C of a con- 
tinuous ring frame is constituted by a series of fiber 
drawing devices, which happen to be present in a 
number equal to the number of the spindles set up side 
by side on one or the other fronts of the machine; in the 
case of Figure 1 , the outlet drawing cylinders, indicated 
by the number 1 0, are pressed from the top by the pres- 
sure rollers (not shown in the Figure), and the row of 
intermediate drawing cylinders 20 are controlled by 
some kynematic devices including among others the 
gears 63, 64, while the gears 65, 66, 67 control the row 
of the inlet drawing cylinders 30; even the rows of the 
drawing cylinders 20, 30 are provided with a series of 
pressure rollers (not shown in the figures for simplicity). 
[0015] The drawing cylinders 10, 20, 30 are syn- 
chronized between each other and positively controlled, 
while the pressure rollers are idle; in this case, the draw- 
ing of the fibers is effected by the difference of the 
peripheral velocities of the inlet cylinders 30, the inter- 
mediate cylinder 20 and the outlet cylinder 10 and by 
the fact that the fibers happen to be grasped between 
the upper pressure rollers and the relative lower cylin- 
ders 30, 20, 1 0. 

[0016] In order to achieve a desired drawing ration, 
the ratio of the revolutions between the cylinders 20, 30 
is kept constant by the actuators C23 and is repre- 
sented by a value which can be set up by a user, while 
the ratio between the number of revolutions between 
the second cylinder 20 and the first cylinder 10 is varia- 
ble and can at any rate be set by a user. 
[0017] The data for setting up the values of the ratio 
between the number of revolutions of the drawing cylin- 
ders 10, 20, 30 are constituted by some inlet variables in 
a given application program, which takes care of man- 
aging the "brushless" motor drives. 
[0018] In particular, the controlling device for these 
motors produced according to this invention allows, in 
the case on hand, to control the drawing device of the 
continuous ring frame for the production of a yarn 
known as a flashed or fantasy yarn (for example, for cur- 
tains, tablecloths, and apparel). 

[001 9] The particular geometric characteristic of the 
flashed yarn distinguishes the visual appearance of its 
fabric, because it is constituted by a yarn formed by fib- 
ers of a specific length and a regular change of their 
cross-section; the periodical variation of the yarn's 
cross-section, which equals a restriction of the fibers in 
a given length of the yarn itself, determines an irregular- 
ity in the yarn, known as a flash due to its characteristic 
geometric form. When the length between two subse- 
jLuenMiashes is constant, the yarn has a regular flas h, 
while if the length varies in a casual manner the yarn is 
said to have an irregular flash. 

[0020] In order to produce a flashed yarn directly in 
the continuous ring frame, meaning while the fibers are 
still in the physical state of a drawable slubbing and not 
of a finished yarn, it is necessary to vary the feeding of 
the fibers subjected to the drawing action of the cylinder 
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assembly, as they are delivered from the second cylin- 
der 20 to the first cylinder 10. 

[0021] Because of the fact that the control of the 
first cylinder 10 is synchronized by the actuator C1 with 

5 that of the second cylinder 20 as well as by the actuator 
C23 with that of the third cylinder 30, it is possible, by 
allowing the ratio between the nominal revolutions of the 
second cylinder 20 and that of the first cylinder 10 to 
fluctuate appropriately, to obtain a change in the feeding 

10 rate of the fibers delivered by the second cylinder 20 to 
the first cylinder 10. 

[0022] If the value of the ratio of the revolutions 
between the second cylinder 20 and the first cylinder 1 0 
fluctuates with a regular amplitude, the flash produced 
15 in the yarn will be of a regular type, meaning that every 
flash is separated by a constant interval over the entire 
length of the yarn, while if said value fluctuates with an 
irregular amplitude the flashing of the yarn will turn out 
to be irregular. 

20 [0023] The same process according to the invention 
can similarly be applied to a fly frame, so as to continu- 
ously control the tension of the yam while the slubbing 
winds up on a spool in a spinning frame, before remov- 
ing the spools from the frame. In this case, the control of 

25 the actuators (for the number of revolutions of the spin- 
dles and of the cylinder C, for the linear speed and 
accelerations of the spindle carrying block) is a function 
of a vector measured in the aerial path of the slubber, 
and this vector corresponds to the traction force of the 

30 slubber. 

[0024] Moreover, the process may be similarly be 
applied to a continuous ring frame, so as to set up the 
linear speeds and accelerations of the ring-carrying 
block and the rotation of the spindles, for each spinning 
35 count to be produced and independently from the 
machine's other motor drives, so as to lay down more 
loops of yam on the spool, and therefore increase the 
machine's productivity. 

[0025] In effect, the device actuating this process 
40 according to the invention allows controlling the motor 
drives (of the "brushless" or asynchronous, alternate 
current motors) indicated in a simplified manner by the 
number 121 in Figure 2, of machines such as the fly 
frames or continuous ring frames previously described, 
45 so as to appropriately control the actuators C1 , C23 of 
the cylinder assembly of a spinning machine, or the 
actuators CF, CC of the spindles or blocks of other tex- 
tile machines. 

[0026] In particular, every motor drive or motor 1 21 
so of the textile machine is equipped with an "encoder" 1 01 
for measuring an d contr olling the numb er of revolutions 
completed by the mentioned motor 121, moreover, a 
central electronic unit 1 1 1 processes the signals origi- 
nating from all the motor drives 121 and compares them 
55 with a series of synchronizing data between the individ- 
ual motor drives 121 and the machine's technological 
parameters stored in an application program memo- 
rized in the central unit 111. 
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[0027] The regulation of the nominal number of rev- 
olutions N2, relating to a given motor drive 121 occurs is 
such a manner that the "encoder" 1 01 , after sensing the 
number of revolutions N1 of its own motor drive 121, 
communicates the number of revolutions of the actuator 5 
112 (usually constituted by an "inverter" connected to 
the same, which is in turn connected with the respective 
actuator C1, C23, CF, CC); at this point, the actuator 
112 performs a differential operation (A =N-N1 ) 
between the number of revolutions N1 communicated io 
by the "encoder" 101 and the nominal number of revolu- 
tions N transmitted by the central processing unit 1 1 1 
and depending on the machine's technological operat- 
ing parameters, such as the count, the yarn production 
in meters per minute and the twist per inch. 75 
[0028] In a subsequent step, the electronic actuat- 
ing device 112 sets N2 (the true number of revolutions 
of the motor drive 121) equal to the sum between N (the 
ideal number of revolutions of the motor drive 121, 
memorized in the application program inserted into the 20 
unit 111) and AN, and therefore corrects, by adding or 
subtracting, the number of revolutions of its own motor 
121 , so as to cancel out the mentioned differential value 
AN. 

[0029] In particular, the ideal condition necessary is 25 
that in which the AN limit, for a time t tending to zero, 
must cancel itself out, and therefore, in the cases where 
on the contrary said limit turns out to be greater (N2>N) 
or smaller (N2<N) than zero, the number of revolutions 
of the motor 121 corresponding to the actuator 112 30 
must be respectively decreased or increased. 
[0030] Finally, in the case in which N2=N , there will 
obviously be no corrective action of the number of revo- 
lutions on the part of the actuator 112. 
[0031] The above description clarifies the charac- 35 
teristics and the advantages of the device and of the 
process for controlling the motor drives of textile 
machines as an object of this invention. 
[0032] In particular, they include the following 
aspects: <o 

reduced fosses of time due to the stoppages of the 
spindles or of the drawing cylinders, because of fail- 
ures or malfunctions during the spinning, winding or 
other treatments, with respect to the known tech- 45 
nologies, 

greater productivity of yarn spinning, with respect to 
that of a known art, 

possibility of automating the spinning, weaving or 
other systems, so 

- lower.xosts of building_and_operating_the_textile 

machines, with respect to those of a known art. 
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just as it is evident that, in the practical implementation 
of the product derived from the new method, the materi- 
als, shapes and sizes of the illustrated details may be of 
any kind, depending on the requirements, and that the 
same may be replaced by others of a technically equiv- 
alent kind. 

Claims 

1. A device for controlling the motor drives (121) of 
textile machines, in which a series of actuators (C1 , 
C23, CF, CC) controlled by their relative actuators 
(112), control said motor drives (121), character- 
ized in that each of said motor drives or motors 
(121) is equipped with at least one device (101) for 
measuring and controlling the number of revolu- 
tions performed by said motor (121), while said 
devices also comprise a centralized electronic unit 
(111) for processing the signals originating from 
said motor drives (121) and comparing them with a 
series of synchronizing data between the individual 
motor drives (121) and the technological parame- 
ters of said textile machine, where said data are 
inserted in an application program memorized 
inside said central electronic unit (111). 

2. A process for piloting the motor drives (121 ) of tex- 
tile machines, characterized in that it contains the 
following phases: 

a regulation of the nominal value of revolutions 
relating to a given motor drive or motor (121 ), 
so that a measuring and controlling device 
(101) can, after sensing the true value of the 
revolutions of said motor drive (121), communi- 
cate said true number of revolutions to an actu- 
ating device (112) connected to the same and 
to its respective actuating device (C1, C23, CF, 
CC), 

a performance, on the part of said actuating 
device (112), of a differential operation 
between said true number of revolutions 
received from said measuring and controlling 
device (101) and said nominal number of revo- 
lutions transmitted by a central electronic unit 
(111) and depending on the technological 
operating parameters of said textile machine, 
an initialization, on the part of said actuating 
device (112), of said true number of revolutions 
of the motor drive (121), which turns out to be 

equaLto_the_sum_otsaid_ideaLnumber_of_revo^ 

lutions, memorized inside an application pro- 
gram of said central electronic unit (111) and a 
value resulting from said differential operation, 
a correction, on the part of said actuating 
device (112), of said true number of revolutions 
of the motor drive (1 21 ) so as to cancel out said 
value resulting from said differential operation. 



[0033] It is evident that further variations may be 
applied to the process for controlling the motor drives of 55 
textile machines and their relative actuating devices as 
an object of this invention, without thereby abandoning 
the principles of novelty inherent in the inventive idea, 
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3. A process for controlling the motor drives (121) of 
textile machines according to claim 2, character- 
ized in that a limiting amount of said value resulting 
from said differential operation, for an infinitesimal 
instant and therefore tending to be zero, is being 5 
cancelled. 

4. A process for controlling the motor drives (121) of 
textile machines according to claim 3, character- 
ized in that, in case said limiting amount turns out to io 
be greater or smaller than zero, said true number of 
revolutions of said motor drive (121) is respectively 
decreased or increased on the part of said actuat- 
ing device (1 12). 

15 

5. A process for controlling the motor drives (121) of 
textile machines according to claim 3, character- 
ized in that, in the case said limiting amount turns 
out to be equal to zero, said actuating device (112) 
does not take any action to correct said true 20 
number of revolutions. 

6. A device for controlling the motor drives (121) of 
textile machines according to claim 1, character- 
ized in that said textile machines comprise some 25 
continuous ring frames and fly frames. 

7. A process for controlling the motor drives (121) of 
continuous ring frames according to claim 6, char- 
acterized in that a pair of primary actuators (C1), 30 
controlled by their relative actuating devices (112), 
controls a first motor drive (121) for each side of 
said spinning frame, while a pair of second and 
third actuators (C23), deriving their motion from a 
single motor (121), control a second motor drive 35 
(121) of said spinning frame, in which a drawing 
action of the fibers is obtained thanks to the differ- 
ence between the peripheral velocities of the inlet 
cylinders (30), the intermediate (20) and the outlet 
cylinders (10) of said fibers, which happen to be 40 
grasped between some pressure rollers and said 
cylinders (10, 20, 30). 

8. A process for controlling the motor drives (121) of 
textile machines according to claim 7, character- as 
ized in that, in order to achieve a desired drawing 
ratio, the ratio between the number of revolutions of 
said intermediate cylinders (20) and inlet cylinders 
(30) is kept constant by said second and third actu- 
ators (C23), and is represented by a value which so 

can be set up b y a user, while the ratio between the 



number of revolutions of said drawing cylinders (1 0, 
20, 30) capable of being set up are constituted by 
the inlet variables of a given application program, 
relating to the management of said actuating 
devices (112). 

10. A device for controlling the motor drives (121) of 
textile machines according to claim 6, character- 
ized in that said controlling device controls a draw- 
ing unit of said continuous ring frame for the 
production of flashed or fantasy yarn, having a reg- 
ular or irregular flash. 

11. A process for controlling the motor drives (121) of 
textile machines, in particular of continuous ring 
frames for the production of flashed yarn according 
to claim 1 0, characterized in that it comprises a fur- 
ther phase in which, because of the fact that the 
control of a first cylinder (10) is synchronized by a 
first actuating device (C1) with that of a second cyl- 
inder (20) and by a second actuating device (C23) 
with that of a third cylinder (30), the value of the 
ratio between a nominal number of revolutions of 
said second cylinder<20) and that of said first cylin- 
der (10) is appropriately variable, so as to obtain a 
regular or irregular variation of the feeding of the 
fibers delivered by said second cylinder (20) to said 
first cylinder (10). 

12. A process for controlling the motor drives (121) of 
textile machines according to claim 2, character- 
ized in that said actuating devices (C1, C23, CF, 
CC) comprise an actuator for controlling a cylinder 
assembly (C), some spindles and (ring carrying, 
yarn guiding, and anti-ballooning) blocks. 

13. A device for controlling the motor drives (121) of 
textile machines according to claim 1, character- 
ized in that said motor drives (121) comprise some 
"brushless" or alternate current asynchronous 
motors. 

14. A process for controlling the motor drives (121) of 
textile machines, in particular for controlling the 
actuators of a fly frame, according to the claims 1 
and 2, characterized in that said control is a func- 
tion of a value of a vector measured in at least one 
length of the aerial path of at least one slubber, 
where said value of the vector corresponds to the 
value of said slubbers traction force. 



number of revolutions of said intermediate cylinders 
{20) and the outlet cylinders (1 0) happens to be var- 
iable and can in any case be set up by a user. 

A process for controlling the motor drives (121) of 
textile machines according to claim 8, character- 
ized in that the values of said ratio between the 
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